Direct determination of the effects of genotype and extreme temperature on the transposition of roo in long-term mutation accumulation lines of Drosophila melanogaster.
Transposable elements (TEs) are mobile repetitive DNA sequences that constitute a structurally dynamic component of genomes. In order to understand the dynamics of TEs it is necessary to have information about the control of transposition and its dependence of environmental factors. After a great deal of previous work on transposition conducted on long-term mutation accumulation (MA) lines of Drosophila melanogaster started in 1987, only roo out of 16 families was found active in this genotype. Here we test the effect of the modification of the genetic background by introducing a Cy chromosome, and the effect of extreme temperature (28 degrees C) on the transposition rate of roo. Thermal stress did not affect the transposition rate, whereas the presence of a Cy chromosome in heterozygosis lowered it. There was an excess of insertions in the X chromosome, with respect to autosomes, and in the proximal and distal regions of chromosome arms that can be interpreted as target site preference. One of the control lines became highly unstable with mean insertion and excision rates of 3.0 x 10(-3) and 8.5 x 10(-4), respectively. Instability arose spontaneously during generations of mutation accumulation, and can be attributed to "de novo" mutation. Transposition in the unstable line could be directly studied on the progeny of individual males and females, from where we deduced that transposition occurs mainly, if not exclusively, in males, with a rate of 1.125 insertions per gamete. In situ hybridization with an LTR probe showed that most excisions (12 out of 14) were precise. Our data show the prominent role of genotype in transposition control and can explain rapid turnovers in the genome without increasing the number of copies.